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INTRODUCTION

1-
This subject was reported for the first time in 1871
by Hofmann and Martins, They succeeded in preparing aminomethyl
and aminoethyl benzenes, by heating aniline hydrochloride and
methyl or ethyl alcohola in a closed tube at a high temperature.
Hofmann treated the subject in a general manner, but left many
questions unanswered. He did not state whether the reaction was
an inter or an intra molecular one. neither did he state wheth-
er or not any intermediate products were formed. The question
in this work, therefore, arises: Will a similar rearrangement
take place with propyl alcohol and at what stage of the opera-
tion will the rearrangement take place?
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As early as 1851, Hofmann succeeded in adding the al-
cohol group to the aminic nitrogen atom. The procedure which
he used was that of the treatment of amino compounds with the
bromide or iodide of the alcohol, for instance: aniline hydro-
chloride and the halide of methyl or ethyl alcohol. He does
not refer whatever to propyl alcohol.
At even an earlier time Berthelot"*" showed that by the
treatment of ammonium chloride with alcohol at a high tempera-
ture, a small amount of ethylamine hydrochloride was formed.
Hofmann's method of preparation of methyl aniline
(1871) was as follows: - 10 kilos of pure crystallized aniline
hydrochloride and 6 kilos of pure methyl alcohol were mixed in
a large enameled autoclave and heated at 280 - 300° for 8-10
hours. After this treatment the contents of the autoclave were
shaken with a strong aqueous solution of sodium hydroxide and
then steam distilled. The resulting basic oil boiled at 200°,
and consisted of a mixture of methyl and dimethyl aniline, be-
ing free from aniline. Small amounts of higher boiling basic
oils were, however, found present. Hofmann supposed that the
latter were compounds in which the methyl group had attacked the
benzene nucleus, after the methylation of the aminic nitrogen
atom was complete.
To become clearer as to the reactions which took place
in the above, the basic oil contents were again converted into
the hydrochloride and heated, in an autoclave at 300° for 12
hours, with an excess of methyl alcohol. This product was treat-
ed as above with a strong sodium hydroxide solution and steam
distilled. The resulting basic oil had the same characteristics
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as the oil previously formed, but when dried over potassium
hydroxide and then distilled, it was apparent that a change had
taken place. This time the oil commenced "boiling at 210°, but
because of the presence of large quantities of higher boiling
oils, the temperature rose until at the end of the operation it
was 300°. This further change Hofmann interpreted as being due
to the displacement of the ring hydrogen atoms by the methyl
group rearranged from the aminic nitrogen. The above theory is
known as Hofmann' s Rearrangement of alkyl anildes.
To prove that his interpretation was well founded, he
attempted to separate the products. At first he resorted to
fractional distillation, but because of the near proximity of
their boiling points, it proved a failure. He then hoped that
the various bases could be separated from each other by means of
their salts. Innumerable attempts were made to prepare the salts,
but these, if formed, failed to crystallize. With platinum chlo-
ride a double salt resulted, but formed very slowly, and proved
to be an incompletely crystallized solid. Prom these experiences
of Hofmann, it seems that the amines are very difficult to sep-
arate.
Various fractions of the above base were treated with
methyl iodide, which resulted in a rapid evolution of heat and
in the end formed a finely crystallized quarternary iodide.
This proved to be difficultly soluble in alkali, but by means of
silver-oxide was converted into the ammonium base, which is
strongly alkaline. Therefore, he considered that the original
fractions were tertiary bases. To assure himself of this fact,
he treated each individual fraction with methyl iodide. The
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resulting quarternary compounds were purified by recrystalliza-
tion from alcohol, ether and finally hot water. By the addition
of silver chloride to these pure products, the chlorides were
formed. The chlorides were then converted into the platinum
salts, and recrystallized from hot water. The platinum salts
as well as the iodides of these ammonium "bases were analyzed,
and thus proved the composition of the tertiary amines from which
the bases were made. From these results Hofmann was led to ad-
vance the following theory: -
H H
H H
C6H5HH
i
+ CH3OH = G 6H5UCH3 HOH
H H
H CH3
G 6H5KCH3 + GH3OH * C6H5KCH3 «- HOH
Gl Gl
On further methylation the GH3 (Methyl) group moved
to the benzene nucleus, i.e., he believed that the rearranged
took place in the teriary 3tage.
H H
GH3 GH3
C6H51ICH3 + CH3OH = C fH4UCH3 + HOH
Gl CH3 CI
H H
CH3 GH3
C£H4NCH3 + CH30H = C6H3UCH3 HOH
GH3 Gl (GH3 ) 2C1f.
From the analysis of the platinum salts of the ammoni-
um bases Hofmann found that, besides dimethyl aniline, the pro-
duct also contained four other aromatic dimethyl monamines, namely
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(1) Dimethyl toluidine
GH3
C6H4 IT CH3
GH3
CH3
(2) Dimethyl Xylidine
GH3
(3) Dimethyl Gumidine C 6H2 U CH3
(CE3 ) 3
(4) Dimethyl Cymidine
GH3
C6E II CH3
(CH3 ) 4
In 1872 Hofmann and Llartins attempted to figure out
the mechanism of the reaction in which aniline hydrochloride was
treated with methyl chloride. He chose the simplest compound
known, trimethylphenyl-ammoniumiodide , and from the results he
formulated a new theory of rearrangement. At this time he be-
lieved that the rearrangement could take place in either the
quarternary, tertiary or secondary stage.
The trimethylphenylammoniumiodide was found to with-
stand a temperature of 200° for a long time without decomposing.
On cooling the substance crystallized. TThen heated at 220 - 230°
GH3 H
CH3 GH3
C6H5 II CH3 when heated changed to C5II4 II CE3
I CH3 I
CgK4 H GH3 when treated similarly gave CgH3 U CE3
Gii3 I (GH3 ) 2 I
H E
H E
C6H3 H GH3 when again heated formed CfcHg H H
(CE3 ) 3 1
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for twenty-four hours, and cooled, a change was noticeable.
The contents of the bomb were light yellow in color and of a
transparent honey-like consistency. However, when the tempera-
ture was raised to 235°, the boiling point of lead, a further
change took place. The substance decomposed and a brown crys-
talline mass resulted. The portion heated at 220 - 230° when
shaken with sodium hydroxide and steam distilled, gave a light
brown oil which distilled at 200 - 280°. In preparing trimethyl-
phenylararioniumiodide in large quantities, Hofmann mixed one
molecule of dimethylaniline and one molecule of methyl iodide in
a hard glass tube and heated it at a temperature of 220 - 230°.
In 1873 Hofmann
,
to substantiate his theory that
seoondary amines also rearranged the aminic nitrogen alkyl in-
to the benzene nucleus, prepared methyl aniline. He mixed one
molecule of aniline hydrochloride and one molecule of methyl
alcohol, and heated the mixture, under pressure, at 230 - 250°
for several hours. The product was chiefly methyl aniline. The
hydrochloride of this substance when heated at 350 e for twenty-
four hours, he maintains, changed into toluidine.
4In 1874 Hofmann performed a series of experiments
to determine if other groups than the methyl would rearrange from
the aminic nitrogen atom into the benzene mucleus. lie chose eth-
yl and amyl alcohol and treated them with aniline hydrochloride,
as in the case of methyl alcohol, and discovered that similar re-
arrangements took place. Finally he attempted to rearrange the
phenyl radical from the aminic nitrogen into the benzene ring,
but was unsuccessful. In this experiment he heated the hydro-
chloride of diphenylamine for twenty-four hours, iimino-diphenyl

-7-
should have been produced, but he found no change whatever.
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DerlOK and Bornman showed that diacyl amines re-
arranged when heated, the compound of high ionization constant
changing to that of lower,
Hofmann in working with the rearrangement of alkyl
anilides believed that the rearranging commenced with the quar-
ternary stage, but also took place in the tertiary and secondary
stages as follows: -
OH* H
CHjj- ^'H3
G6H5 N CH3 - C 6H4 H GH3
I CH3 I
H a
CH3 B
Ggii^ II GK3 = G^H3 il GH3
GH3 I (CE3 ) 2 I
H a
H H
C,H3 II CH3 - G 6H2 U H
^3)2 I (GE3 ) 3 *
From the standpoint of present study this is not be-
lieved to be correct for it is evident from experimental knowl-
edge that very strongly negative radicals, like the nitro and
sulphonyl, require only monosubstitution upon the aminic nitro-
gen atom of aromatic amines, while the weaker negative radicals
(organic acyl radicals) require disubstitut ion before nonreversi
ble intramolecular rearrangements are possible.
Therefore, in the rearrangement of the propyl radical
from the aminic nitrogen atom to the benzene nucleus, the follow
ing is believed true: -
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II H H
G6H5 H H + G3H7GI - C 6H6 II G 3H7 * G 6H5 B HG3H7
Gl Gl CI
H C 3H7 H
C6H5 G3H7 * G *HVC1 = - G 6H5 II
"
Gl CI Gl
C3H7 1 H
C3H7 C-*H» H
C6H5 C3II? * G 3H7C1 - C6H4 II ^ G6 II5 U §
Gl C3H7 CI Gl
H G3H7 h
c3% C nH» HCc^ I C3H7 + G 3^7 CI - G6K A H G^ « C 6H7 H £
C3H7 Gl C3H7 CI CI
G3H7 H H
G 3H7 G 3H7 II
C 6H4 II C3H7 * G3H7CI - C6H3 h ^ * C6Hb II R
G1 (C.^lg CI CI
Obviously if the rearrangement runs to completion, the
product would be tertiary amines and aniline in the form of
their hydrochloride. If not complete, in addition to the above
products the unchanged secondary amine hydrochloride would be
present. To prove this statement, the contents of the bomb will
be treated with benzene sulphonyl chloride, which in alkaline
solution will convert the primary and secondary amines into their
corresponding sulphonyl derivatives. If strong potassium hydrox-
ide is added to the nixture, the primary sulphonyl derivative
will be converted into its potassium salt. Then extract with
ether. The ether ex-
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tract will contain the secondary sulphonyl derivative, the terti-
ary amino and the primary amine disulphonyl compound while the
primary amine salt will remain in the alkaline solute. By acid-
ification the primary amino sulphonyl compound can he recovered
by ether extraction. If the former ether extract is evaporated
to remove the solvent, and then boiled with alcoholic potash,
the disulphonyl compound is converted into the potassium salt of
the monsulphonyl derivative. The mixture of secondary sulphonyl
compound and tertiary amine can then be removed by ether extrac-
tion. The latter two substances can finally be separated, by
adding hydrochloric acid, to form the tertiary amine hydrochlor-
ide, and subsequent ether extraction.
The reason for the theory that the rearrangement takes
place in the quarternary stage is as follows:^ The ionization
constant of the quarternary amine is much higher than that of the
rearrangement products while the ionization constants of the
secondary and tertiary amines differ little from those of the
rearranged products. Therefore, it should tend to rearrange ac-
cording to the criterion mentioned above.



-11-
IUTRODUCTIOH
In addition to the study of the rearrangement of propyl
aniline hydrochloride, it is necessary to determine an accurate
9
method for the quantitative separation of amines, in order that
the
the percentage of, as well as the nature of^/rearrangement can he
known. There is also a necessity of characterizing the ortho and
para amino and nitropropylhenzenes and their sulphonyl derivatives,
that there may he a check upon the results obtained from the re-
arrangement. To make certain that otho and para aminopropylben-
zenes are correctly prepared, it seems best to derive them by the
reduction of the corresponding nitropropylhenzenes, which are
8
easily prepared by Fittigs synthesis from propylbromide and brom-
benzene, and subsequent .nitration.
C6H53r + C 3H7Br — : CfcHg.CgHy + 2HaBr
C6H5.C 3K7 + Hl-03 : G 6H5 HOH
OEThO-HITROPEOpyLBaiZElJE
This substance is prepared by fractional distillation of
a mixture of the ortho and para nitropropylhenzenes under reduced
pressure. The fractions chosen as representative are shown on
page 24 , which gives the pressure, temperature, yield and index
of refraction.
The ortho-nitropropylbenzene is purified by redistilla-
tion under reduced pressure.
It is a light brown oily substance which decomposes at
its boiling point. The boiling point by equilibrium method and
11
corrected according to method of lloyes is 245 - 246°. The
proof of its structure follows from the reduction to the corre-
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sponding amine (page 24 ).
E*mA-lIITROPROPYLBElTZENE
The para compound is prepared simultaneously with the
ortho as just described. The fractions chosen as representative
of it are shown on tables on page 24 as above mentioned. It is
purified in the same manner as the ortho above.
The appearance of the para nitropropyl benzene is sim-
ilar to that of the ortho* Its boiling point as found by the
11
method used for the ortho is 252°
The proof of the structure of this nitro compound fol-
lows from the oxidation into nitrobenzoic acid as follows:
Lie thod I.
Five grams of para nitropropylbenzene was heated in a
sealed tube with fifteen cubic centimeters of saturated potassium
permanganate in aqueous solution, at 130°C for eight hours. .In
oven heated by amyl alcohol vapor was used to hold this temperature
constant. The ether extract of the product contained 1.6 grams
of the substance. In acidifying the permanganate solution a buff
colored precipitate settled out. This latter substance did not
melt sharply for the temperature ranged with decomposition from
195 - 215°. It was also found that no nitrogen was present.
These results led to the conclusion that the nitro group had been
removed during the oxidation.
Ilethod II.
In this instance potassium dichromate was to be used in
place of the permanganate as above, but because of its bulk was
given up in favor of the following method.
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Ilethod III .
Five grans of the nitro oonpourd was treated in a flask
under a reflux with six prams of fuming nitric aoid. Shis mix-
ture was then heated on a steam bath for about an hour. A yellow
crystalline solid resulted. The solid solution was made alkaline
to extract the excess of the nitro compound with ether. The al-
kaline solution was then again made acid with concentrated hydro-
chloric acid, and a heavy yellow precipitate resulted. V/hen fil-
tered and dried it weighed five tenths of a gran. This substance
was then purified by fractional precipitation from hot water.
Fraction 1. 7/eight about 0.1 gram. Melting point corrected
according to IToyes11 £39.2 °G.
" 2. Y/oight about 0.1 gram. Melting point same meth-
od 240. 5°C.
3. Weight about 0.1 gram. Ilelting point same meth-
od 240. 5°G,
According to Richters Lexicon para nitrobenzoic acid
melts at 238°C. One can, therefore, conclude that the product
actually is the para nitrobenzoic acid, and that the original
substance must have been p. nitropropyl benzene, whose structure
is thus proved.
OETHO-AIIIliOPROPYLBEUZSMS
The amine is prepared by the reduction of the correspond-
ing nitro compound. This method has not been used previously in
9its preparation . In this method it was found necessary to itry
various reducing agents, before a successful one was discovered.
liet hod I .
Five grams of ortho nitropropylbenzene was treated, over
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a steam bath, with reflux attached, with ten grams of tin and
twenty-five cc. of (1.16) hydrochloric acid. It was found nec-
essary in this process to add a drop of chlorplatimic acid in
order to increase the reaction. After a rather long treatment
(several days) the tin had been dissolved, and to recover the
amine formed the acid solution was extracted with ether to remove
the unreduced nitro compound. This was then (after ether was
driven off) submitted to the same treatment as before. The amine
was obtained by making the acid solution alkaline with sodium hy-
droxide and the extracting with ether. This process was repeated
time and again until no more of the nitro compound could be recov-
ered. Final yield 1.0 grams or 20 percent, of the theoretical
amount
.
llethod II .
This was the same as in llethod I except that the work
was carried on under pressure of raercury.
llethod III.
Two and nine-tenths of a gram of ortho nitro propylben-
zene was heated under reflux, on a steam bath, with zinc amalgam
and hydrochloric acid ( 1 part commercial acid to 3 parts of wa-
ter) for about six hours. The zinc amalgam is prepared by treat-
ing 20 grams of zinc, with 40 cc. of a 5 percent, aqueous solu-
tion of mercuric chloride for an hour in the cold. The solution
is poured off and the residue is the zine amalgam.
In this instance about 0.6 of a gram of the amine re-
sulted, but the chief trouble was that a die was formed by the ac-
tion of the mercury on the amine.
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Llethod IV .
tfive grans of ortho nitro propyl benzene was now treat-
ed with stannous chloride in (1.17) hydrochloric acid, as per (10).
The action here is due to the conversion of stannous into stannic
chloride, thus acting as a reducing agent. The nitro compound was
placed in a flask with the hydrochloric acid and heated, the cal-
culated amount of stannous chloride (34.52 grams) being added
slowly. This method proved to be of no more value than the pre-
ceding ones, for an almost negligible amount of the amine resulted.
l.lethod T.
(The Ammonium Sulphide Method10 )
One and nine-tenths grams of the nitro compound was
dissolved in about SO cc. of alcohol and about 10 cc. ammonium
hydroxide added. This mixture was then heated, under a reflux
condenser, on a steam bath and hydrogen sulphide gas passed thru
it for about eight hours. This proved to be the most successful
means by which the amine could be prepared from the nitro compound.
The structure of ortho amino propyl benzene has already
been proven
.
This amine is a light yellow oily substance. It gives
the characteristic nitrile odor with chloroform and alcoholic
potash, which proves it to be a primary amine. By the qualitative
test nitrogen is found to be present. Its boiling point by equi-
librium method and corrected as per Hoyes11 method, is about 222 C C,
9
which is a check with former work . In the determination a pecu-
liarity was noticed, namely, that after being heated to boiling,
the amine becomes dark on cooling, but colorless again when heated
to boiling.
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PARA A1H1I0PP.OPYEBE1TZS1IB
This was prepared "by the reduction of the para nitro-
propylbensene. The methods used were the same as those in the case
of the orthoamine. The ammonium sulphide method here, too, proved
most successful. From results it was noticed, however, that the
para was more easily reduced than the orthonitropropylbenzene.
This is probably due to the position of the nitro group with re-
spect to the propyl.
Yield of amine in Llethod I about 1.1 grams.
n it it tr ft j j it 1 # tT
n ,r u n tt jjj « 0#9 H
it n it ir if jy n 1,3 ,?
it N tt it if y t* 1 # 2 "
In the case of liethod V only 2.2 grams of the nitro
compound was used. In all of the other methods 5 grams were used.
The fifth method, therefore, seems to be the most practical for
there is a yield of over fifty percent.
The amine was purified by redistillation under reduced
pressure. It has a boiling point of about 255° when determined
11by the equilibrium method and corrected according to Uoyes
,
12
while Beilstein states it at 226° In determining the boiling
point, the amine became alternately light and dark as in the case
of the ortho compound. The index of refraction averaged 1.5445
at 27°.
The nitrogen in the amine was determined quantitatively
15by the absolute method
0.2028 grams substance: 18.5 cc. Hitrogen (26°, 743.6 mm.,
over ZOH). Calculated for OaH^.Hgg : Hitrogen, 10.4;
G 3H7 found 10.0.
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One can conclude from the preceding data that the pure
aminopropyl benzene was actually formed.
SULPHONYL DERIVATIVE OF QRTHO AHI1T0PR0PYLBEEZS1IE
According to all available literature it was found that
the sulphonyl derivative of the ortho and para aninoprppylbenzene
,
have never been prepared.
Method: -
H Ho
C6K4 E H 01 S C6H6 = C6H4 B S C6H5 * HG1
G 3H7 G 3H7
Four-tenths of a gran of the amine was treated with
twenty cubic centimeters of a (1 - 10) solution of potassium hy-
droxide, in a flask, and 0.52 of a gram of beniene sulphonyl chlo-
ride added. This mixture was shaken violently for about ten min-
utes. To decompose any disulphonyl compound that resulted, the
mixture was boiled with alcoholic potash under a reflux condenser
for thirty minutes. This reaction converts the disulphonyl deriv-
ative. By acidifying this solution the primary sulphonyl deriv-
ative of the amine results. By extracting the alkaline solution
with ether, the unchanged amine was removed. After treating this,
the remaining solution was acidified, and subsequently extracted
with ether, the extract contained only the pure primary sulphonyl
compound. The yield of the crude product was 0.6 of a gram.
Alcohol was at first used as the liquor from which to
recrystallize the dark tarry sulphonyl compound, but proved very
unsatisfactory, as recrystallization was tedious. Petroleum ether
was substituted for alcohol and proved very successful as a puri-
fying medium. The sample of petroleum ether used, boiled at about
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50°. The sulphonyl compounds were dissolved in it by boiling, and
on cooling the white pure substance resulted. After a series of
boilings and cooling the product was obtained and weighed 0.3 of a
11
gram. It melted at 93.3°; corrected according to IToyes .
IText the quantitative determination of sulphur was made
14by the Garius Ilethod
0.0147 gram substance: 0.0102 gram Barium Sulphate.
Calculated Barium Sulphate, 0.0125 gram; corrected for solu-
bility 0.0113 gram.
Calculated weight of Sulphur from 0.0113 gram of Barium Sul-
phate, 0.00155.
.'.Calculated for G15H17 1T0 2S: ^10.6; found 9.6.
This result is conclusive enough to prove that the sub-
stance is a monsulphonyl derivative of the ortho aminopropylben-
zene.
SULPHONYL DERIVATIVE OF PAEA AHIHOPROPYLBEEZENE
The sulphonyl derivative of the para amine was prepared
and purified in the same manner aa the corresponding derivative of
the ortho compound. Practically the same quantities were used in
this preparation, and the same amount of product obtained, as in
the case of the ortho amine.
The melting point of the para compound when corrected
according to IToyes"
1""1
" was 114.8°.
The sulphur was determined quantitatively by the Carius
method*
0.0147 gram substance: 0.0122 gram Barium Sulphate
Calculated Barium Sulphate; 0.0125 gram; corrected for solu-
bility, 0.0113 gram.
Calculated weight of Sulphur from 0.0113 gram of Barium Sul-
phate, 0.00155 gram.
.'.Calculated for C^HqyllOaS: 31 10.6; found, 11.4
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One can now conolude that the substance is the mono-
sulphonyl derivative of the para amine, and its structure proved
by the fact that the sulphonyl group attaches itself to the aminic
nitrogen atom, whose position is known,
H
PROPYL A1IXLI1JE C6H5ilG 3u7
Propyl Aniline is prepared from aniline and propyl bro-
mide, which forms the hydrobromide of propylaniline • By steam dis-
tillation from strong sodium hydroxide, the hydrobromide is de-
composed and the free amine driven over, thus leaving the propyl
16
aniline in the pure state • The hydrochloride of the amine was
prepared by passing dry hydrochloric acid gas thru an ether solu-
tion of the substance. The color of the hydrochloride was light
buff, even after continued purification by washing with ether.
Rearrangement Ilumber I.
Three grams of the propyl aniline hydrochloride were
sealed in a hard glass bomb, and submitted to a temperature of
300 - 340° for five hours in an electric furnace. The bomb opened
with pressure, giving off acid (hydrochloric acid) fumes. The
product was of a coal tar odor and appearance. Only four-tenths
of a gram of the aininea could be recovered, which was considered
too small a quantity to investigate.
Rearrangement Ilumber II .
Five grams of the hydrochloride were treated as above,
but the temperature controlled at 250 - 270°. The bomb in this
case also opened with pressure, and escape of acid fumes. The con-
tents of the bomb in this case had a garlic odor, and were of a light
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brown transparent color, and honey-like consistency. The yield
of the amine in this case was 3,5 grans. One gram of this sub-
stance was then taken, and the separation of its contents started
7
as per method of Howard
.
7
According to Howard the contents of the bomb can be
separated for the various amines by the following procedure:
1. Treat a mixture of I, II and III amines with an excess of
benzene sulphonyl chloride in a 1 - 10 sodium carbonate solution.
Shake vigour ously for at least ten minutes. Add 1-1 H)H grad-
ually until the solution just becomes solid. Then dilute with wa-
ter until the solid is dissolved, and extract with ether.
2. The ether extract will con-
tain the I disulphonyl compound
II sulphonyl compound and the
unchanged III amine. Dry with
anhydrous iIa2 S04 and then drive
off the ether.
4. Boil the products from 2 with sodium alcoholate under a reflex
for about a half hour. Then dilute with water and extract with
ether.
5. Ether extract of 4 contains
II sulphonyl compound and un-
changed III amine. Dry this
extract also with anhydrous
Ha 2 30 4 and drive off the ether.
7. Treat products from 5 with concentrated KC1 (diluted slightly,
add 5 cc. H20). This forms the hydrochloride of the III amine.
TThen extracted with ether, the latter will contain the II sulphon-
yl compound. Then make the remaining hydrochloride alkaline with
ITaOH, and by extraction with ether the III amine is also recovered.
3. Acidify the remaining alkaline
solution from I with HC1, and ex-
tract with ether. This extract
contains the I sulphonyl compound.
Dry this extract with anhydrous
Ha2 S04 and drive off the ether.
6. Acidify the remaining alkaline
solution from 4, with HC1 and ex-
tract with ether. 7/hen ether is
driven off, the substance remain-
ing is the I sulphonyl compound.
8. Add product from 3 and 6, which will then be the entire quan-
tity of the I sulphonyl compound. 7. Will contain the entire pro-
ducts of the II sulphonyl compound, and the III amine.

3 U 11 1.1 A R Y
...
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1. Ortho-Nitropropylbenzene was prepared for the first
time. The method used was tliat of Fittigs sytheses and
subsequent nitration. The product thus formed contains both
the orthc and para nitro compounds which were separated by
fractional distillation under reduced pressure. The boiling
point of the ortho compound was 245-246°. Its index of
refraction ranged from 1.5335 - 1.5340 at 25°.
2. Para-Nitropropylbenzene was also prepared for the first
time. It formed simultaneously with the ortho compound by
the method in (l), and was separated similarly. Its boiling
point was 252°. The index of refraction ranged from
1.5366 - 1.5384 in the various fractions at 25°.
3. The Ortho Aminopropylbenzene has been prepared before,
but not by the reduction cf the corresj^onding nitro compound
as here followed. It boils at 222°, which is about the same
as stc.ted in literature.
4. The Para Aminopropylbenzene was prepared in a like
manner to that of the ortho compound, from the para nitro-
propylbenzene . Its index of refraction was 1.5445 at 27°.
The boiling point was 233° which varies quite a bit from that
reported in Beilstein, namely 226°.
5. The Sulphonyl derivative of Ortho Aminopropylbenzene
was characterized for the first time. It was prepared by
the treatment of the amine "with benzenesulphonyl chloride and
purified by boiling with alcoholic potash and recrystallization
from petroleum ether. Its melting point was 93.3°.

6. The Sulphonyl derivative of the Para Ajnixiopropylbenzene
has likewise never been reported as being made. It was
prepared by the method in (5). The boiling point proved to
be 114.8°.
7. The quantitative method for the separation and
identification of the primary, secondary, tirtiary and
quaternary animes, devised by Derick and Howard has been
tested further.
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Fractional distillation of c and p Nitropropyltenzene
.
Frac- Inside °C Outside °C Yield Ear. 744.1 mm.
tion Time Pressure Temper- Temper- Room Temp.
ature ature 22 .2 C
.
1 11.18 13 mm 135 162
.20 ti 137.2 165
.22 it 137.8 166 9.1 gr
it
.24 n 137.6 164
.26 it 138.0 163 Started 2 here
s .28 it 138.8 167
it
.30 n 139.6 169
ii
.32 it 140.4 170 9.7 gr
it
.34 n 141.1 16S Started 3 here
3 .36 ti 141.1 168
n
.38 ii 141.5 172
ii
.40 ii 142,4 170 10.0 gr
ii
.42 ti 143.5 173
ii
.44 ti 144.9 175 Started 4 here
4 .46 ti 147.0 178
ii
.48 ti 148.1 179
ii
.50 ii 148.1 ISO 10.9 gr
ti
.52 ii 149.4 183
IT
.54 it 152.2 187 Started 5 here
U .56 ti 152.5 189
It
.58 it 153.2 192
II 12.00 ii 154.8 194 8.6 gr
II
.02 it 157.8 199
II
.04 it 157.8 199
11
.06 ti 160.0 202
_
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Refractionation of Fractions on Page
Fraction I
.
Frac- Time Pressure Inside Outside Yield
tion Temp. °C Temp. °C
la 9.45 13 mm 127.0 162
1!
.47 127.0 163 0.5II
.49 130.0 165
lb .51 " 133.0 168
n
. 53 " 134.2 168
it
.55 133.6 169 2.4
»i
.57 134.6 171
lc .59 137.2 175
n 10.01 " 138.4 178 2.5
Id .03 » 140.0 L85
it
.05 143.0 193 3.2
Started b here
Ortho
Started c here
Mixture
Para
Fraction II.
Ha
n
lib
ti
8.51
.52
.53
.54
12 mm
ti
H
ti
132.2
135.0
139.4
143.0
163
172
177
179
4.7 gr. Ortho,
started b here
4.1 gr. Para
Fraction III
Ilia
it
Illb
IIIc
ii
9.13
.14
.15
.16
.17
132.0
135.0
138.0
142.4
144.0
170
177
188
200
200
1.9 gr. Ortho. , . . .&
Tr> Started b here
4.0 gr. ^^gStarted c here
3.8 gr . Para
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Refractionation of Fractions on Page
Fraction IV
Frac- Time Pressure Inside Outside Yield
tion Temp. °C Temp.°C
IVa 10.17 15 mm 140.0 167
n
it
.18 141.0 174 5.7 gr. Para
.19 " 145.0 182 , Started b here
IVb .20 146.0 186
.21 154.*0 189 4,4 gr *
Fraction V.
Va 10.36 12
T1
.37 ii
11
.36 n
Yb .39 ti
it
.40 it
n
.41 ti
Vc .42 ii
it
.43 n
ii
.44 ti
it
.45 ii
147.0 177
149.0 185
154.0 189
160.0 194
170.0 201
176.4 206
183.2 212
186.4 215
187.6 218
190.2 219
Started b here
Started c here
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Index of Refraction of the various fractions from Page 24.
Abbe RefTactometer used.
Fraction Index of Refraction DiBpersioxf Temperature
Reading °C
1.5330
1.5335
1.5338
1.5336
1.5334
33.2
it
It
tt
tt
24.5
«
tt
tt
tt
Orthc
Fraction
lb
1.5337
1.5338
1.5338
1.5336
1.5336
33.2
it
it
tt
tt
24.5
ti
tt
it
tt
Ortho
Fraction
Ic
1.5340
1.5338
1.5338
1.5342
1.5340
33.0
tt
tt
it
it
20.6
tt
tt Mixture
Fraction
Id
tt
tt
tt
tt
tt
1.5364
1.5367
1.5364
1.5366
1.5365
32.6
tt
tt
n
it
20.0
tt
it
tt
tt
Para
Fraction
Ha
tt
tt
tt
tt
tt
1.5339
1.5341
1.5340
1.5339
1.5340
32.6 20.0
n
tt
it
tt
Ortho
*By use of the ordinary formula accompanying a given instrument
the actual dispersion may readily be calculated.

_°7
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Continued from Page £6 .
Frac t ion Index of Refraction Dispercion* Temperature
lib Reading °C
11 1.5374 32.6 20.0
ti 1.5373 it it
it 1.5376 ii it Para
ii 1.5376 it ii
ti i r 7 n n1 . 5378 M HII
Fraction
Ilia
it 1.5354 32.6 20.0
11 1.5357 it it
it 1.5356 it it Ortho
it 1.5354 it it
ti 1 . 5354 H ii
Fraction
Illb 1.5367 32.6 20.0
it 1.5367 ii it
ii 1.5367 ii it Mixture
it 1.5365 it ii
it 1 ,5o67 ft t*ii
r rcic t ion
IIIc
It 1.5363 33.5 25.8
11 1.5364 ii it
tl 1.5362 it i Para
It 1.5365 n it
n 1 .o361 t HII
Fraction
IVa
ii 1.5385 32.6 20.0
ii 1.5384 it ti
ti 1.5386 it it Para
n 1.5386 it ii
ii T tin C\ A1 . 5384 tiii n
use of the ordinary formula accompanying a given instru-
nent the actual dispersion nay readily "be calculated.
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